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DETAILED ACTION 
Status of the Claims 

Claims 1-6, 12, 15-19, 21 , 23-32, 36-37 and 39 are rejected under 35 
U.S.C. 103(a). 

Claims 7-11, 13-14, 20, 22, 33-35 and 38 are objected to. 
Claim 40 is allowed. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1 , 2, 5, 6, 1 2, 1 5, 1 6, 1 7, 1 8, 1 9, 23, 24, 25 and 26 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Edwards et al. in view of 
Bidner et al. 

Regarding claim 1: 
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Edwards teaches a central processing unit (CPU) coupled to a port which 
couples the CPU to an external tool in Fig. 1 . The processor is coupled through 
the debug circuit to an external system. 

Edwards teaches a volatile memory coupled to the CPU in Fig. 2 "214" 
and "226" and in col. 5 lines 53-54. 

Edwards teaches a state machine in communication with the CPU, 
wherein the state machine functions to selectively capture information available 
on an internal bus of the CPU on a cycle-by-cycle basis and store the captured 
information in the volatile memory in col. 4 lines 1-2, col. 7 line 28, col. 8 lines 6-7 
and lines 12-14. 

Edwards does not explicitly teach the CPU executing a control algorithm 
which controls a subsystem coupled to the ECU; a non-volatile memory bank 
coupled to the CPU, the non-volatile memory bank storing a plurality of 
calibration tables and a code set. Edwards does, however, teach the CPU 
running program codes and teaches memories other than those pictured. 

Bidner teaches the CPU executing a control algorithm which controls a 
subsystem coupled to the ECU in Fig. 1, paragraph 0020 and paragraph 0021 
lines 1-2. 

Bidner teaches a non-volatile memory bank coupled to the CPU, the non- 
volatile memory bank storing a plurality of calibration tables and a code set in 
Fig. 1 and paragraph 0022. The processor runs program instructions and 
therefore the controller memory must inherently include a code set. 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the ECU of Bidner with the IC of Edwards. 

One of ordinary skill in the art at the time of invention would have been 
motivated to combine the teachings because the ECU of Bidner is an IC or 
microcontroller used to control the subsystems of a vehicle. The IC of Edwards 
allows for a trace to be performed in order to ascertain whether the processor of 
the IC or microcontroller is functioning properly, an inherent need of any such 
safety critical system. 

Regarding claim 2: 

Edwards teaches wherein the captured information includes one of a full 
trace and limited trace of information on at least one of an address and data bus 
of the CPU in col. 2 lines 17-20 and lines 27-29. 

Regarding claim 5: 

Edwards teaches wherein the state machine performs triggering, data 
acquisition and circular buffer control of a trace buffer located within the volatile 
memory in col. 2 lines 64-65 and col. 7 lines 28-32. The state machine of 
Edwards extracts the trace info and formats the trace message and then sends 
the trace information to a circular trace buffer. 

Regarding claim 6: 

Edwards teaches wherein the state machine includes a counter in Fig. 2. 
There are multiple counters present in the debug circuit of figure 2. 
Regarding claim 12: 
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Edwards teaches further including: a debug port, wherein the debug port 
is coupled to the CPU in Fig. 1 . The link to the external debug tool is equivalent 
to a debug port and it can be seen that the CPU is connected to the external port. 

Regarding claim 15: 

Bidner teaches wherein the CPU, non-volatile memory bank, volatile 
memory and state machine are implemented within a microcontroller unit (MCU) 
in Fig. 1 "EC." The EC of Bidner is equivalent to a microcontroller unit. 

Regarding claim 16: 

Edwards teaches a watchpoint generator for providing a triggering signal 
to the state machine in col. 10 lines 49-51. 
Regarding claim 17: 

Edwards teaches a watchpoint generator for providing triggering signals to 
the state machine in col. 10 lines 49-51 . 
Regarding claim 18: 

Edwards teaches herein the captured information is confined to a specific 
list by the state machine in col. 2 lines 49-50. Filtering trace information entails 
confining the capture information to a specific list, i.e. filters. 

Regarding claim 19: 

Edwards teaches wherein the captured information is confined to an 
address range specified by the state machine in col. 1 1 lines 30-42. 
Regarding claim 23: 

Edwards teaches wherein the state machine captures an address of a 
CPU access in a specified address range in col. 1 1 lines 30-42. 
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Regarding claim 24: 

Edwards teaches wherein the state machine stores the captured address 
in a specific register in col. 3 lines 24-25. Edwards teaches trace information 
stored in the FIFO, and further teaches the FIFO being composed of memory- 
mapped registers. The trace information is therefore stored in a specific register, 
said register being one of the registers of the FIFO. 

Regarding claim 25: 

Edwards teaches wherein the state machine stores the captured address 
in the volatile memory in col. 4 lines 1-2. 
Regarding claim 26: 

Edwards teaches wherein the state machine stores the captured 
addresses in the volatile memory as a series of packets in col. 8 lines 62-63. 

Claims 27, 28, 31 , 32, 36, 37 and 39 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Edwards and Bidner as applied to claim 1 above, and 
further in view of IBM. 

Regarding claim 27: 

The teachings of Edwards and Bidner are outlined above. 

Edwards and Bidner do not explicitly teach an overlay memory coupled to 
the CPU. Edwards and Bidner do not explicitly teach storing captured 
information in the overlay memory. Edwards and Bidner do, however, teach a 
FIFO connected to the CPU, wherein the FIFO is configured as a circular buffer 
and is used to store the captured information. 

IBM teaches an overlay memory on page 488, definition 1 . 
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It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the overlay memory of IBM with the trace information 
storage of Edwards and Bidner. 

One of ordinary skill in the art at the time of invention would have been 
motivated to combine the teachings because Edwards and Bidner teach 
organizing the trace information storage as a circular buffer, which creates a 
need for a memory that uses the same area of storage repeatedly by overwriting 
the area with new information. The overlay memory of IBM meets this need. 

Regarding claim 28: 

Edwards teaches wherein the captured information includes one of a full 
trace and limited trace of information on at least one of an address and data bus 
of the CPU in col. 2 lines 17-20 and lines 27-29. 

Regarding claim 31: 

Edwards teaches wherein the state machine performs triggering, data 
acquisition and circular buffer control of a trace buffer located within the volatile 
memory in col. 2 lines 64-65 and col. 7 lines 28-32. The state machine of 
Edwards extracts the trace info and formats the trace message and then sends 
the trace information to a circular trace buffer. 

Regarding claim 32: 

Edwards teaches wherein the state machine includes a counter in Fig. 2. 
There are multiple counters present in the debug circuit of figure 2. 
Regarding claim 36: 
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Edwards teaches a debug port, wherein the debug port is coupled to the 
CPU in Fig. 1. 

Regarding claim 37: 

Edwards teaches wherein the port is a debug interface in Fig. 1 . 
Regarding claim 39: 

Bidner teaches wherein the CPU, non-volatile memory bank, volatile 
memory and state machine are implemented within a microcontroller unit (MCU) 
in Fig. 1 "EC." The EC of Bidner is equivalent to a microcontroller unit. 

Claims 3 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Edwards, Bidner and IBM as applied to claims 2 and 27 
above, and further in view of Wood et al. 

Regarding claims 3 and 29: 

The teachings of Edwards, Bidner and IBM are outlined above. 

Edwards, Bidner and IBM do not explicitly teach wherein the CPU has 
separate instruction and data buses. Edwards, Bidner and IBM do, however, 
teach a CPU. 

Wood teaches wherein the CPU has separate instruction and data buses 
in col. 3 lines 61-65. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the buses of Wood with the CPU of Edwards, Bidner and 
IBM. 

One of ordinary skill in the art at the time of invention would have been 
motivated to combine the teachings because the CPU of Edwards, Bidner and 
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IBM inherently needs to transfer instructions and data. The buses of Wood meet 
such a need. 

Claims 4 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Edwards, Bidner and IBM as applied to claims 2 and 27 
above, and further in view of Yamada. 

The teachings of Edwards, Bidner and IBM are outlined above. 

Edwards, Bidner and IBM do not explicitly teach wherein the CPU uses 
the same bus for both instructions and data. Edwards, Bidner and IBM do, 
however, teach a CPU. 

Yamada teaches wherein the CPU has separate instruction and data 
buses in col. 3 lines 34-52. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine the bus of Yamada with the CPU of Edwards, Bidner and 
IBM. 

One of ordinary skill in the art at the time of invention would have been 
motivated to combine the teachings because the CPU of Edwards, Bidner and 
IBM inherently needs to transfer instructions and data. The bus of Yamada 
meets such a need. 

Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Edwards, Bidner and IBM as applied to claim 1 above. 

The teachings of Edwards, Bidner and IBM are outlined above. 
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Edwards, Bidner and IBM do not explicitly teach protecting the volatile 
memory from data loss during normal operation. Edwards, Bidner and IBM do, 
however, teach a volatile memory. 

The examiner takes official notice that it was well known to one of ordinary 
skill in the art at the time of invention to protect a volatile memory from data loss 
during normal operation. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to combine data protection with the volatile memory of Edwards, Bidner 
and IBM. 

One of ordinary skill in the art at the time of invention would have been 
motivated to combine the teachings because the volatile memory of Edwards, 
Bidner and IBM contains information necessary to provide insight into the 
functioning of the processor. Such information would necessarily benefit from 
the reliability that data protection offers. 

Allowable Subject Matter 

Claims 7, 8, 9, 10, 11, 13, 14, 20, 22, 33, 34, 35 and 38 are objected to as 
being dependent upon a rejected base claim, but would be allowable if rewritten 
in independent form including all of the limitations of the base claim and any 
intervening claims. 

The following is a statement of reasons for the indication of allowable 
subject matter: Prior art was not found that explicitly teaches or fairly suggests 
wherein the overlay memory receives it address from an address counter that is 
incremented with each clock cycle that contains one of instruction information 
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and data information as outlined in claims 7 and 33. Prior art was not found that 
explicitly teaches both a debug interface and an existing serial communication 
port as outlined in claim 1 3. Prior art was not found that explicitly teaches each 
of another CPU, discrete gates, an FPGA and a DSP implementing the state 
machine as outlined in claims 14, 38 and 40. Prior art was not found that 
explicitly teaches or fairly suggests wherein the captured information is confined 
to a series of packets stored in the volatile memory as outlined in claim 20. Prior 
art was not found that explicitly teaches or fairly suggests wherein only the 
operational code and data of a CPU cycle are saved in the volatile memory and 
the state machine saves the address in a register when a trigger occurs as 
outlined in claim 22. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art not relied upon contains elements of the 
instant claims and/or represents a current state of the art. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Marc M Duncan whose telephone number is 
703-305-4622. The examiner can normally be reached on M-T and TH-F 6:00- 
4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Robert Beausoliel can be reached on 703-305-9713. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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